Irradiation and various cytotoxic drugs enhance tyrosine phosphorylation and beta(1)-integrin clustering in human A549 lung cancer cells in a substratum-dependent manner in vitro.
Interactions of cells with a substratum, especially extracellular matrix proteins, initiate clustering of integrin receptors in the cell membrane. This process represents the initial step for the activation of signaling pathways regulating survival, proliferation, differentiation, adhesion, and migration, and could, furthermore, be important for cellular resistance mediating mechanisms against radiation or cytotoxic drugs. The lack of data elucidating the impact of irradiation or cytotoxic drugs on this important phenomenon led to this study on human A549 lung cancer cells in vitro. The human lung carcinoma cell line A549 grown on polystyrene or fibronectin (FN) was irradiated with 0-8 Gy or treated with cisplatin (0.1-50 microM), paclitaxel (0.1-50 nM), or mitomycin (0.1-50 microM). Colony formation assays, immunofluorescence staining in combination with activation of integrin clustering using anti-beta(1)-integrin antibodies (K20), and Western blotting for tyrosine phosphorylation under treatment of cells with the IC(50) for irradiation (2 Gy; IC(50) = 2.2 Gy), cisplatin (2 microM), paclitaxel (5 nM), or mitomycin (7 microM) were performed. Attachment of cells to FN resulted in a significantly reduced radio- and chemosensitivity compared to polystyrene. The clustering of beta(1)-integrins examined by immunofluorescence staining was only stimulated by irradiation, cisplatin, paclitaxel, or mitomycin in case of cell attachment to FN. By contrast, tyrosine phosphorylation, as one of the major events following beta(1)-integrin clustering, showed a 3.7-fold, FN-related enhancement, and treatment of cells with the IC(50) of radiation, cisplatin, paclitaxel, or mitomycin showed a substratum-dependent induction. For the first time, a strong influence of irradiation and a variety of cytotoxic drugs on the clustering of beta(1)-integrins could be shown. This event is a prerequisite for tyrosine phosphorylation and, thus, the activation of cellular mechanisms regulating survival, proliferation, and adhesion. These data are not only important for the understanding of cellular resistance against cytotoxic agents but, furthermore, for tumor progression, anchorage-independent cell growth, and, possibly, the optimization of radiochemotherapeutic strategies.